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Introduction
Transcranial magnetic stimulation (TMS) is a noninvasive
technique that induces neuronal discharge in response to
a rapidly changing magnetic field (B-field) directed
through the scalp. However, the interaction between cor-
tical tissue and the electric field (E-field) induced by the
changing B-field remains unclear. A realistic multi-com-
partment model of a layer V pyramidal neuron receiving a
simulated TMS pulse provides a means to characterize the
influence of numerous parameters on cell discharge.
Background
Surface electromyography (sEMG) is widely used to meas-
ure the electrophysiological response of muscle to TMS. In
the presence of volitional motor activity, a TMS pulse
delivered to a targeted brain region evokes an sEMG wave-
form that sequentially depicts an onset latency, a mul-
tiphasic spike, and a refractory period referred to as the
silent period (SP). The relationship between the activity of
individual cortical neurons and the peripherally recorded
SP is currently undefined, but has been explored [1,2].
Model and methods
We replicated a compartmental layer V neuron model and
delivery of simulated TMS as described elsewhere [2,3].
Computer simulation was used to predict both the dis-
charge response of the cortical neuron to different E-field
magnitudes and the duration of the subsequent SP. To
better understand the role of the TMS induced E-field, we
replaced the stimulus described in [2] with a representa-
tion of E-field measurements obtained within our lab [4].
Results
Simulations utilizing the stimulus set forth in [2] verified
that the SP duration increased with stimulus strength [5],
where the respective durations were most sensitive to
alterations in calcium-dependent potassium conductance
[3]. Simulations utilizing the pulse reported in [4] pro-
duced similar effects, however, SP duration showed
decreased dependence on stimulus strength.
Conclusion
With respect to SP duration, the computational method
for modeling TMS first proposed by Kamitani et al is in
agreement with sEMG data from pilot studies within our
lab and can possibly be attributed to intracellular calcium
dynamics [1,2]. Results obtained following the incorpora-
tion of [4] suggest that the silent period observed with
sEMG may not be a single neuron phenomenon, but pos-
sibly a population response as described in [6].
Acknowledgements
We acknowledge Dr. Kamitani for provision of the TMS simulation method 
and Felipe Salinas for intuition.
References
1. Kamitani Y, Bhalodia V, Kubota Y, Shimojo S: A model of magnetic
stimulation of neocortical neurons.  Neurocomputing 2001, 38–
40:697-703.
from Seventeenth Annual Computational Neuroscience Meeting: CNS*2008
Portland, OR, USA. 19–24 July 2008
Published: 11 July 2008
BMC Neuroscience 2008, 9(Suppl 1):P58 doi:10.1186/1471-2202-9-S1-P58
<supplement> <title> <p>Seventeenth Annual Computational Neuroscience Meeting: CNS*2008</p> </title> <editor>William R Holmes</editor> <sponsor> <note>Publication of this supplement was sponsored by Royal Society Publishing, Neuralynx, Springer, MIT Press and National Bernstein Network for Computational Neuroscience</note> </sponsor> <note>Meeting abstracts – A single PDF containing all abstracts in this Supplement is available <a href="http://www.biomedcentral.com/content/files/pdf/1471-2202-9-S1-full.pdf">here</a>.</note> <url>http://www.biomedcentral.com/content/pdf/1471-2202-9-S1-info.pdf</url> </supplement>
This abstract is available from: http://www.biomedcentral.com/1471-2202/9/S1/P58
© 2008 McKay et al; licensee BioMed Central Ltd. Page 1 of 2
(page number not for citation purposes)
BMC Neuroscience 2008, 9(Suppl 1):P58 http://www.biomedcentral.com/1471-2202/9/S1/P58Publish with BioMed Central   and  every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
2. Miyawaki Y, Masato O: Mechanism of spike initiation in a corti-
cal network induced by transcranial magnetic stimulation.
Neurocomputing 2005, 65–66:463-468.
3. Mainen Z, Sejnowski T: Influence of dendritic structure on firing
pattern in model neocortical neurons.  Nature 1996,
382:363-366.
4. Salinas FS, Lancaster JL, Fox PT: Detailed 3D models of the
induced electric field of transcranial magnetic stimulation
coils.  Phy Med Bio 2007, 52:2879-2892. (figs. A and B).
5. Cantello R, Gianelli M, Civardi C, Mutani R: Magnetic Brain Stim-
ulation: the silent period after the motor evoked potential.
Neurology 1992, 42:1951-1959.
6. Lopez L, Chan CY, Okada YC, Nicholson C: Multimodal charac-
terization of population responses evoked by applied electric
field in vitro: extracellular potential, magnetic evoked field,
transmembrane potential and current-source density analy-
sis.  J Neurosci 1991, 11(7):1998-2010.Page 2 of 2
(page number not for citation purposes)
